Depressed function in remote myocardium after myocardial infarction: influence of orotic acid.
We have previously shown that infarction impairs recovery of global function after subsequent cardioplegic arrest and that therapy with orotic acid improves recovery. The aim of this study was to measure the effect of infarction on regional and global left ventricular function and to determine whether orotic acid exerts a beneficial effect exclusive of the effects of cardioplegia. Acute myocardial infarction was produced in dogs. They then received either orotic acid or placebo (control) orally (n = 12 per group). Fractional radial shortening and systolic wall thickening were measured by two-dimensional echocardiography before and 1 and 3 days after infarction with and without beta-adrenergic blockade, and in 6 dogs up to 9 days after infarction. Global function was measured under anesthesia 4 days after infarction. In control animals, fractional radial shortening in the infarct decreased from 20.6% +/- 5.1% before infarction to 3.0% +/- 2.2% at day 1 and to 1.9% at day 3 (p < 0.01). In the border zone radial shortening declined from 21.9% +/- 3.7% to 11.0% +/- 2.3% at day 1 and 9.3% +/- 2.8% at day 3 (p < 0.05). In the noninfarcted myocardium radial shortening also declined from 27.1% +/- 1.9% before infarction to 18.3% +/- 2.3% on day 1 (p < 0.05) and to 16.0% +/- 2.8% on day 3 after infarction (p < 0.05) with recovery to preinfarct levels by 9 days after infarction. These findings were confirmed by measurements of systolic thickening. Before infarction beta-receptor blockade decreased fractional shortening in all regions of the left ventricle, but this effect was absent on day 3 after infarction, implying that the myocardium had become less responsive to beta-adrenergic stimulation. Measurements of global function 4 days after infarction showed marked depression of stroke work. There was no effect of orotic acid treatment on regional or global function. Myocardial infarction causes reversible depression of resting function and beta-adrenergic responsiveness in the remote and border zone areas, which is not prevented by metabolic therapy with orotic acid. This finding may explain the adverse response of the infarcted heart to cardioplegic arrest.